Expression of apoptosis regulatory factors during myocardial dysfunction in endotoxemic rats.
To document the time course of apoptosis pathway activation in sepsis and to determine whether Bcl-2 overexpression would improve endotoxin-induced myocardial dysfunction and mortality rate. Randomized, controlled trial. Experimental laboratory. Male Sprague Dawley rats, wild-type C57BL/6 female mice, C57BL/6 female mice overexpressing Bcl-2. Hearts were isolated from rats treated with endotoxin (10 mg/kg, intravenously) to perform heart function, immunohistochemistry (terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick 3'-end labeling, caspase 3), RNase protection assay, reverse transcriptase polymerase chain reaction, Western blotting (caspase 3), and radiolabeled annexin V studies. Twenty-four hours before endotoxin challenge (10 mg/kg, intravenously), rats were pretreated with saline or endotoxin (0.5 mg/kg, intraperitoneally), with or without parthenolide (1 mg/kg, intraperitoneally). Isolated hearts were used to test myocardial function. Mortality induced by endotoxin (10 mg/kg, intraperitoneally) was tested on wild-type or mice overexpressing Bcl-2. Endotoxin-induced heart dysfunction was maximal at 4 and 8 hrs postinjection, started to improve, and was fully restored at 24 hrs after endotoxin treatment. Endotoxin also induced phosphatidylserine outer leaflet membrane exposure, caspase 3 activation, nuclear apoptosis, and changes in apoptosis gene expression. Bcl-2 overexpression induced by endotoxin pretreatment prevented endotoxin-induced myocardial dysfunction. Mice overexpressing Bcl-2 had dramatic improvement in survival rate compared with wild-type mice. These observations suggest that both death receptor and caspase-mediated apoptosis processes are activated in this sepsis model. Bcl-2 overexpression before endotoxin challenge prevents myocardial dysfunction in rats and improves survival rate in mice.